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INTRODUCTION: Intensity Modulated Radiotherapy (IMRT) is a well established technique for 
delivering highly conformal radiation dose distributions. The complexity of the delivery techniques 
and high dose gradients around the target volume make verification of the patient treatment crucial to 
the success of the treatment. Conventional treatment protocols involve imaging the patient prior to 
treatment, comparing the patient set-up to the planned set-up and then making any necessary shifts in 
the patient position to ensure target volume coverage. This paper presents a method for calibrating 
electronic portal imaging device (EPID) images acquired during IMRT delivery so that they can be 
used for verifying the patient set-up [1]. 
METHODS: IMRT fields were delivered to both a pelvic and a head phantom using an Elekta 
Synergy linear accelerator (6 MV). The IMRT fields were imaged using an Elekta iView GT a-Si 
EPID. Calibration images were obtained by delivering the IMRT fields to a plastic water (PW) slab 
phantom of roughly equivalent thickness to the phantoms. The calibration method requires the IMRT 
phantom images to be divided by the IMRT calibration images in order to remove the intensity 
modulations from the field. The result is a calibrated image showing anatomical information. Monte-
Carlo simulations were performed that modelled the linear accelerator, phantom and EPID using the 
BEAMnrc and DOSXYZnrc codes. Two different methods were compared for calibrating the 
simulating images. The simulated calibrated IMRT image was used as a reference image for 
comparison with the measured calibrated IMRT image. 
RESULTS: Measured and simulated calibrated IMRT images for a single IMRT field delivered to the 
head phantom are shown in figure 1. Similar results were obtained for other IMRT fields and the 
pelvis phantom. 
 
Figure 1 Example of calibration method on the measured IMRT image. The simulated calibrated 
image is also shown. 
DISCUSSION & CONCLUSIONS: The calibration method was successful at removing the intensity 
modulations from the measured and simulated IMRT images. The calibrated simulated image, based 
on the treatment planning CT, can be used as a reference image for comparing the measured IMRT 
image. The method has applications in verifying the patient position during the IMRT treatment. 
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